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Abstract Background: Over the last two decades the rate of detection of asymptomatic ad-
renal masses has increased as a result of the widespread use of abdominal imaging modalities.
Incidental pheochromocytoma discovered during the management of an unrelated illness is
a rare presentation of these tumors. They can occur in patients treated for multiple trauma
with no history of prior arterial hypertension.
Methods: From January 1995 to December 2005 a total of 45 patients underwent adrenalec-
tomy for incidentaloma. Of these, a pheochromocytoma was detected in 13 patients (29%)
seen for an unrelated condition, 3 were in trauma patients. Nine men and 4 women with a mean
age 44.5 years (range 21e67) underwent adrenalectomy for incidental pheochromocytoma.
Results: Less than half (6 patients, 46%), and one of the trauma patients had a history of ar-
terial hypertension. Preoperative hormonal studies revealed a pheochomocytoma in 11 pa-
tients with incidentalomas. One patient had normal preoperative cathecolamines levels.
Laparoscopic transabdominal adrenalectomy was attempted in 10 patients with one conversion
to open surgery in the case of paraganglioma and one for injury to the left renal vein. Three
patients underwent open adrenalectomy. Mean surgery time of trauma patients was 167
(range, 130e235) min. Intraoperative instability (systolic pressure >200 mmHg) requiring ni-
troprusside and/or labetalol, was observed in 7 patients (54%). There was no postoperative
morbidity or mortality. Over the last 10 years, 23% of the pheochromocytomas found inciden-
tally were in trauma patients.
Conclusion: Incidentally discovered adrenal masses need to be investigated for pheochromocy-
toma. This holds specially true for trauma patients who may be put in serious jeopardy should
they need surgery for their injuries.
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Pheocromocytoma, a cathecholamine-producing tumor,
ranks among the most life-threatening endocrine diseases,
particularly, if it remains undiagnosed. However it is a rare
cause of hypertension. Only 0,05% to 0,5% of hypertensive
patients have pheochromocytoma.1 The classic triad of
symptoms is defined by headaches, excessive perspiration,
and palpitations. Less commonly reported symptoms in-
clude abdominal pain, nervousness, tremor, nausea, fa-
tigue, visual disturbances, weight loss and dyspnea. A
broad spectrum of complications have been reported with
pheochromocytoma. They include hypertensive crisis, myo-
cardial ischemia, arrhythmia, cardiomyopathy, cardiogenic
and non-cardiogenic pulmonary edema, shock and multiple
organ failure, pancreatitis, intestinal pseudo-obstruction,
adult respiratory distress syndrome and bowel ischemia.
The paroxisms, or crises, may occur spontaneously, or
may be triggered by changes in position, increased abdom-
inal pressure, anxiety, exercise, trauma, surgery, labor, or
ingestion of certain foods or drugs. Induction of anesthesia
or intubation, minor surgical procedures, angiography or CT
scan with administration of intravenous contrast were re-
ported as triggers of hypertensive crises in patients with
previously unknown pheochromocytoma.2
The frequent use of CT scan, abdominal ultrasound and
other abdominal imaging modalities has allowed the di-
agnosis of clinically silent previously unknown adrenal
masses, called incidentalomas which include functional
tumors like pheochromocytomas. Furthermore, clinical
reports describe many adverse events complicating the
incidental finding of pheocromocytomas.1,2 Nevertheless
the diagnosis of a pheochromocytoma found during consul-
tation for an unrelated illness is a rare event. This paper
documents the diagnosis, management and treatment of
13 patients with pheocromocytoma found inadvertently
during diagnostic testing or consultation for other clinical
conditions and highlights the fact that this rare situation
can occur in a significant number of trauma patients.
Patients and methods
A retrospective review of medical records of 126 patients
who underwent adrenalectomy at The Ottawa Hospital
from January 1995 to December 2005 was performed. A
final diagnosis of pheochromocytoma was present in 30
(28%) patients. An adrenal incidentaloma was the indica-
tion for surgery in 45 (35%) patients. Of the 45 incidenta-
lomas, pheochromocytoma was present in 13 patients. The
presenting clinical scenarios when an incidental adrenal
mass was found is presented in Table 1. Of note is the fact
that in three of these patients (23%) a pheochromocytoma
was diagnosed following the investigation of an incidental
adrenal mass picked up during the imaging of multiple
trauma.
The imaging investigation included ultrasonography
(US) in 5 patients, computed tomography(CT) in all 13
patients, and magnetic resonance imaging (MRI) in 7.
Additional metaiodobenzylguanidine (MIBG) scintigraphy
was done in 2 selected cases. Endocrine evaluation of
the patients included plasma cortisol assay, serum sodiumand potassium levels, plasma metanephrine and normeta-
nephrine, and 24-h urinary cathecolamines estimation.
The etiology of incidentalomas in this cohort is depicted
in Table 2. After confirming the diagnosis of pheochromo-
cytoma a-adrenergic blockade was done at least 10 days
(range, 10e21 days) before adrenalectomy or paragan-
glioma excision. Two patients did not receive preopera-
tive a-blockade. Postoperative follow-up included
a urine metanephrine assay 1 month after surgery.
Table 1 Clinical presentation of incidentalomas and inci-
dental pheochromocytomas
Presentation Inci-
dentaloma
Incidental
Pheochomo-
cytoma
Abdominal pain 8 1
Flank pain 5
Trauma 3 3
Routine investigation 3
Biliary colic 2 1
Pancreatitis 2
Postoperative 2 1
Small bowel obstruction 2 1
Hepatitis C investigation 2
Limb Infection 1 1
Back pain 1
Renal colic 1
Breast carcinoma follow-up 1 1
Hodgkin’s disease follow-up 1 1
Abdominal aortic aneurysm
follow-up
1
Pregnancy investigation 1
Hematuria 1 1
Gastrointestinal investigation 1
Anemia 1
Other (unknown) 6 2
Total 45 13
Table 2 Etiology of adrenal incidentalomas
N
Pheochromocytoma 12
Paraganglioma 1
Cortical adenoma 10
Non-functioning 8
Cushing’s 1
Conn’s 1
Adrenocortical carcinoma 9
Myelolipoma 3
Cyst 3
Retroperitoneal tumors 2
Hemangioma 1
Hematoma 1
Normal adrenal 1
Total 45
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A total of 9 men and 4 women with a mean age 44.5 years
(range, 21e67) underwent adrenalectomy for incidental
pheochromocytoma. The majority of patients did not
have a prior history of arterial hypertension (7/13, 54%).
One of the trauma patients had a prior history of high blood
pressure and none of the trauma patients had hypertension
at time of presentation. A pheochomocytoma was localized
in the right adrenal in 6 patients, in the left in 6, and 1 was
extraadrenal. The preoperative hormonal study confirmed
the diagnosis of pheochomocytoma in 11 patients with inci-
dentalomas. A fine needle aspiration cytology (FNA) con-
firmed exraadrenal pheochromocytoma after negative
endocrine evaluation in one case. One patient had normal
preoperative cathecolamines level.
Therefore 11 patients were prepared with a-blockers
and b-blockers were used in to keep the heart rate under
100/min. Laparoscopic transabdominal adrenalectomy was
attempted in 10 patients. One conversion to open surgery
occurred in the case of a paraganglioma excision and one
followed trauma to the left renal vein. Three patients
underwent an open adrenalectomy. The average operative
time was 162 min (range, 80e235 min) for open cases,
137 min (range, 112e165 min) for laparoscopic cases and
262 min for converted cases. Intraoperative instability
with increased systolic pressure above 200 mmHg was ob-
served in 7 patients, 5 during laparoscopic surgery (50%)
and 2 during open surgery (66%) and in one of the three
trauma patients. All these patients required infusion of ni-
troprusside and/or labetalol during surgery. There was no
postoperative morbidity or mortality.
The histopathology confirmed diagnosis of benign pheo-
chromocytoma in all patients. The average size of the
incidental pheocromocytomaswas 4.5 cm (range, 2.5e12 cm).
All trauma were the results of motor vehicle accidents.
Two of the three trauma patients had severe multiple
trauma and underwent multiple orthopedic procedures
after adrenalectomy. These patients had their adrenalec-
tomy 10e14 days after admission prior to the definitive
management of their fractures. The remaining patient re-
quiring CT imaging for trauma did not need surgery for his
injuries. He had his adrenalectomy 2 weeks after admis-
sion. One had neurofibromatosis and another had a family
history of pheochromocytoma.
One patient with multiple trauma presented with special
challenges. An abdominal CT-scan revealed bilateral adre-
nal masses: large (8 cm) in the right and small (1.5 cm) in
the left. MIBG showed increased uptake in the right adrenal
and elevated cathecolamines. Two weeks after surgery on
the right side he remained hypertensive during orthopedic
surgery. A repeat of the endocrine essays was negative,
but his MIBG was positive in the left adrenal after having
been negative during the investigation preceding the right
adrenalectomy. He is still being monitored and observed.
Discussion
Pheochromocytoma comprise 1.5e23% of incidentalomas in
reported series.3 The frequency of incidentalomas is ex-
pected to increase with the widespread use of CT scanningand other imaging studies specially in the trauma popula-
tion. In this institution, the incidence of incidentalomas is
increasing (Fig. 1). Remarkably few case reports and no large
series of incidental pheocromocytoma occurring during the
management of multiple trauma are found in the litera-
ture.4e8 An extraadrenal pheochromocytoma was described
in two cases. May et al.9 reported a case of post traumatic
hemorrhage of a previously undiscovered pheochromocy-
toma following a minor fall. Blunt abdominal trauma and in-
traadrenal hemorrhage in a pheochromocytoma has led to
uncontrolled hypertension at presentation.10 In this report,
3 trauma patients presented with an incidental pheochro-
mocytoma, found during the trauma imaging protocol.
A diagnostic evaluation for incidentaloma is mandatory
to exclude a functioning mass specially in trauma patients.
Not only can the trauma itself trigger a hypertensive crisis
and potential serious complications, but the need for
surgery for treatment of the injuries adds significant risks
for these patients.
The investigation requires a complete history and
physical examination; biochemical screening, including
electrolytes, to evaluate for hypokalemia and exclude
aldosteronoma; 24-h urine cortisol to rule out Cushing’s
syndrome; and 24-h urine catecholamines, metanephrines
and nor-metanephirnes to exclude pheochromocytoma. CT
scan is the preferred radiologic modality for workup of
incidentalomas and many trauma victims now get their CT
right in the Emergency Room, leading to an early diagnosis
of incidental adrenal mass. Pheocromocytomas typically
appear as heterogenous lesion on CT. If a mass is in-
determinate on CT, MRI or radionuclide scintigraphy can
charecterize the lesion futher. Bright, heterogenous signal
intensity on T2-weightened MRI scanning is more specific
for pheochromocytomas. Metaiodobenzylguanidine (MIBG)
imaging is useful in detecting extra-adrenal pheochromo-
cytoma. MIBG does not visualize masses less than 1.5e2 cm
in diameter, and large tumors with extensive tumor necro-
sis and/or hemorrhage. Scans performed 7 days after MIBG
injection is effective not only for finding early small pheo-
chromocytomas and the remnants of tumors after resec-
tion, but also in diagnosing non-pheochromocytomas.11
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Figure 1 Adrenal surgery and adrenalectomy for incidenta-
loma: The last decade, 1995e2005.
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ing technique for the study of adrenalmasses. Benignadrenal
lesions do not show any uptake while adrenal metastases
appear as a high uptake pattern with 100% sensitivity and
specificity.12 Whole-body PET-scan can also reveal extraa-
drenal tumor sites in patients with malignant tumors, using
a single imaging technique for accurate disese staging.
The manifestations of pheochromocytoma are the con-
sequence of hormone release by the tumor. Because many
hormones are released in different combinations, concen-
trations and ratios, the clinical features are highly variable.
This may explain that 7 normotensive patients including two
of the trauma patients with incidental pheocromocytoma
were present in our series. Even though these patients are
normotensive, most of them would have excess cathecol-
amine secretion measured by various biochemical tests.
However, the concept has envolved that circulating cath-
ecolamine levels do not correlate strongly with the degree of
blood pressure elevation in pheochromocytoma.13 In the
trauma patient where an incidental adrenal mass is found,
the fact that there is no hypertension upon presentation
may lead to the erroneous conclusion that a pheochromocyr-
oma is absent. Such a patient could be put in jeopardy by
poor preparation to trauma-related surgery leading to mis-
understood intraoperative instability and complications.
Surgical management is the appropriate treatment of
pheochromocytoma together with preoperative medical
management using a- and b-blocking agents to limit the
adverse effects of cathecholamine excess and prevent
hypertensive crisis during surgery.
During the last few years laparoscopic adrenalectomy
became the gold standard for effective treatment of most
surgical pathology of the adrenal gland. The laparoscopic
approach is associated with shorter hospital stay, less
postoperative pain and improved cosmesis, in comparison
to open adrenalectomy.14,15 It must be kept in mind that
the creation of a pneumoperitoneum and/or placement of
the first trocar can initiate an adrenergic release and in-
crease the risk of cardiovascular events during laparoscopic
surgery, even in well prepared patients. Careful manipula-
tion on the tumor is mandatory to reduce the release of
cathecholamins. Assalia et al.15 in their analysis reported
fewer hemodynamic changes during laparoscopic adrenal-
ectomy for pheochromocytoma than with open surgery. In
our series there was no difference in hemodynamic changes
during open or laparoscopic surgery for the patients with in-
cidental pheochromocytoma. However, one trauma patient
was unstable on time open adrenalectomy.
Conclusion
All incidentally discovered adrenal masses should be in-
vestigated for pheochromocytoma since a significant por-
tion are functional. This holds specially true for trauma
patients who may be put in jeopardy should they need
surgery for their injuries. This is made specially importantby the fact that a significant number of patients with
incidental pheochromocytoma, including trauma patients
are not hypertensive at presentation. In this institution
over the last 10 years, 23% of the pheochromocytomas
found incidentally were in trauma patients.
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